Introduction
High prevalence of excess weight has been repeatedly documented in the literature 1, 2 , mainly because of its strict relationship with several chronic diseases and risk of death 3, 4 . In addition, overweight individuals suffer discrimination and stigma because of their appearance in a culture that excessively values a prototype of beauty associated with thinness, limiting the social and professional opportunities of those with this profile 5 .
Despite scientific interest and a proposal of the World Health Organization (WHO) in 2004 to create a set of strategies and goals to prevent obesity and chronic diseases 6 , the prevalence of obesity is increasing around the world. Recent data shows that 50% of the Brazilian adult population is overweight and 15% is obese 7 . International projections indicate that by 2015, approximately 700 million people aged 15 years and over will be obese 8 . There is no sign that the pandemic is being controlled, indicating failures in the implementation of effective treatment and prevention strategies.
There is a consensus that lifestyle modification, such as healthy dietary habits and regular practice of physical activity 9, 10 , is necessary for long-term weight control. There are no highly efficacious and safe medicines for weight-loss 11 and, although there have been important surgical advances in this area, the use of this solution ARTIGO ARTICLE in the public health sector is limited due to contraindications and cost issues and should therefore be restricted to a limited sub-population 12 . Therefore, strategies besides lifestyle modification should be seen as complimentary.
Nonetheless, adherence to lifestyle modifications is low, as demonstrated by data from the Behavioral Risk Factor Surveillance System (BRFSS) from 1996 13 and the National Health Interview Survey (NHIS) from 1998 14 . Both studies indicate that while more than 30% of United States residents were attempting to lose weight, only 20 to 30% combined physical activity and dietary change in their strategy.
Despite clear evidence that modern lifestyles, increasing professional demands, the focus on technology and the influence of the media facilitate sedentary behavior and unhealthy dietary practices, it is possible that noncompliance with lifestyle modifications occurs partly because the effectiveness of this strategy does not match up to the individual's expectations 15 . Social pressure often demands improbable weight loss, thereby creating a highly favorable environment for unproven practices. The use of "alternative" treatments with no scientific foundation, that focuses on losing weight for aesthetic reasons and includes promises of rapid weight-loss without any effort, exposes individuals to dangerous substances that are ineffective (e.g.: teas, dietary supplements) 16, 17 and hold possible health risks which are greater than their potential benefits (e.g.: weight-loss formulas, amphetamines) 18, 19 .
Although a widespread practice, the total extent of the use of substances for weight-loss in Brazilian society is unknown. The last 10 years has seen an absence of published population studies regarding the use of these substances, however, recent reports indicate that Brazil is a major consumer of weight-loss drugs 20, 21 . In an article published in 1998, Lima et al. 22 found a 1.3% prevalence of amphetamine use among adults. International data, although scarce, suggests high consumption of substances for weightloss, which appears unaccompanied by adequate counseling and emphasis on lifestyle modification 23, 24, 25, 26 .
The lack of Brazilian publications on this subject reinforces the need for contemporary studies regarding weight-loss practices among the population and associated characteristics. This knowledge is fundamental to better understand our reality, as well as to develop strategies to raise awareness regarding truly efficacious practices and the risks associated with unproven practices.
The goal of this work was to evaluate the prevalence of weight-loss strategies among the population during the 12 months that preceded the study, and identify the factors associated with the use of substances for weight-loss.
Methods
Between January and June of 2010, a cross-sectional population based study was conducted with adults aged 20 years and over residing in the urban zone of Pelotas, a municipality with approximately 350,000 inhabitants 27 , in Southern Brazil. The study united data collected through a series of projects undertaken by a consortium of different researchers using a common tool 28 .
The multistage sampling process focused on sectors of the municipality taken from the 2000 demographic census, stratified by income. The necessary sample size was calculated for an estimated 11% prevalence of the use of substances for weight loss, with an acceptable error of 1.5 percentage points based on an unpublished study of weight-loss practices conducted in same city in 1999. The lowest prevalence ratio estimate for associations was 2.0 with a power of 80% and 95% confidence level. The study design effect was estimated at 50%. The needed sample size was calculated as 2,656 individuals.
Sectors and households were randomly selected and all resident adults that did not meet exclusion criteria (non-Portuguese speaker, institutionalized person, physical or mental incapacity to answer questions) were invited to participate.
Questionnaires were administered using personal digital assistants (PDAs). Anthropometric measurements (weight and height) were taken of all eligible individuals that were able to stand. Data was collected by interviewers and anthropometrists trained on standard practices proposed by Lohman et al. 29 and Habitch 30 .
Use of substances for weight-loss was defined as the use of any medication (tea, herbs, natural remedy, nutritional supplements or other substance) with the aim of weight loss over the preceding 12 months reported by answering yes to the question: "have you done or used something to lose weight in the last year?". Those individuals that answered yes were asked specific questions about the use of each particular method (diet, exercise, medicines, teas, shakes, etc.).
The following independent variables were analyzed: Data from the PDAs was transferred frequently to a central computer using the PENDRAGON forms manager program version 5.1 (Pendragon Software Corp., Buffalo Grove, USA), allowing for review and timely correction of inconsistencies and missing data. Anthropometric data were collected using printed questionnaires and entered in the program Epi Info 6.04 (Centers for Disease Control and Prevention, Atlanta, USA), with double entry and validation.
Data quality was evaluated for 11% of the participants using a simplified questionnaire administered by field coordinators.
Statistical analysis was performed using Stata 11.0 (Stata Corp., College Station, USA). A descriptive analysis of sample characteristics and weight-loss strategies, stratified by sex, was also carried out. The prevalence of use of substances for weight-loss and type of substance utilized were also evaluated in relation to gender. Factors associated with use of substances for weight-loss were analyzed using Poisson regression to estimate the prevalence ratio (PR) and confidence intervals 31 . Statistical significance of associations was evaluated using the Wald test of heterogeneity of trends, using a p-value < 0.05 for statistically significant associations. All variables were analyzed using this model regardless of the results of crude analysis. To control for confounding factors, a p-value ≤ 0.2 was selected to keep variables in the model. We used a three-level hierarchical model to perform the multivariate analysis, where each variable was adjusted to variables at the same and higher levels with each level consisting of the following variables: level one -demographic and socioeconomic variables (more distal); level two -BMI, level of leisure time physical activity, tobacco use; level threeself-perception of body weight. All participants signed a voluntary informed consent form that informed them about the study and their rights. 
Results
A total of 2,732 individuals were interviewed, of which 2,448 were measured and weighed. Losses or refusals amounted to 10.7% for interviews and 19.1% for anthropometric measurements. Regarding the use of substances for weight-loss, the sample design effect was 1.2 and the intraclass correlation coefficient was 0.01. For the use of a weight-loss strategy in the preceding 12 months, the Kappa coefficient was 0.56.
The characteristics of the sample are presented in Table 1 . The average age of participants was 46.1 years with a standard deviation (SD) of 17.0 years. The majority of the sample was female, white and had eight or less years of schooling. Overall, 39% of the sample had household incomes of was over 3.6 minimum wages. Although excess weight was identified in 62% (BMI ≥ 25.0kg/m 2 ) of the sample, almost half of the individuals (49.3%) perceived themselves to be normal weight. Insufficient leisure time physical activity was observed in 75.6% of the sample. ).There was a positive association between prevalence rates and education level, household income, BMI and self-perception of being overweight. A total of 41.5% of obese individuals and 60.6% of individuals that perceived themselves as very fat reported having attempted to lose weight over the last 12 months.
The strategies used by those who attempted weight-loss are demonstrated in Table 2 . The most frequent practices were dietary control (70.3%; 95%CI: 67.0-73.7) and physical exercise (55.7%; 95%CI: 51.9-59.6). The combination of both these methods occurred in 36% (95%CI: 32.4-39.6) of cases. Among individuals that tried to lose weight, 48.4% (95%CI: 44.3-52.5) used a substance, which is equivalent to 12.8% (95%CI: 11.5-14.2) of the total sample. The most commonly used substances for weight-loss among men and women were teas, followed by drugs among women and nutritional supplements among men.
A comparison between the sexes revealed that practicing exercise to lose weight was more common among men (66.7 vs. 50.4%; p < 0.001), while more women reported using dietary control (74.1 vs. 62.6%; p = 0.001) and use of substances (59.5 vs. 25.6%; p < 0.001). The prevalence of weight-loss attempts and the strategies utilized by the study population according to BMI are presented in Figure 1 .
Usage of all weight-loss substances was greater among women ( Figure 2 ). Use of teas was reported by 8.7% (95%CI: 7.5-9.9) of the population and was the most commonly used substance by women and men. Weight-loss drugs were utilized by 7.3% (95%CI: 6.0-8.6) of women and 1.5% (95%CI: 0.7-2.2) of men. Table 3 shows crude and adjusted analysis of factors associated with use of substances for weight loss, according to the hierarchical model. In the crude analysis, women younger than 40 years of age, with more than 11 years of schooling and increased family income, were more likely to use substances. Regarding self-perceived weight, 42.9% of those who perceived themselves as very fat and 24.3% of obese people used some kind of weight-loss substance.
In the adjusted analysis, being female and obese were the strongest predictors of the use of a substance for weight loss. Women were 3.48 (95%CI: 2.59-4.68) times more likely than men to use some kind of substance. Among obese individuals PR was 5.31 (95%CI: 3.93-7.18) times greater than in normal weight individuals. Higher prevalence of the use of substances for weightloss was also found among individuals younger than 60 years of age, with more than 4 years of schooling, increased family income and that perceived themselves as fat or very fat. In contrast, even after adjustment, smoking was associated with decreased use of substances for weight-loss (PR = 0.68; 95%CI: 0.50-0.93).
Discussion
Despite their importance, weight-loss strategies have not been studied at a population level in Brazil. For the first time, this study shows high prevalence of weight-loss practices and use of substances for weight-loss among a sample of the Brazilian adult population.
The observed frequency of weight-loss practices was similar to that reported more than 10 years ago in the US by Serdula et al. 13 . Prevalence was less than that identified by Weiss et al. 32 , using National Health and Nutrition Examination Survey (NHANES) data in 2002, than that observed in a Malaysian study carried out by Kong et al. 24 and that found by Kruger et al. 14 in a study involving the NHIS in 1998.
Our data indicates that the pursuit of weightloss is frequently not combined with healthy practices. This observation is similar findings of Kruger et al. 14 in the US, where slightly more than 1/3 of individuals who tried to lose weight in the previous year reported a combination of diet modification and physical activity. However, the fact that it is widely known that physical Table 2 Weight-loss strategies adopted by those who attempted weight-loss in the last year according to gender. Pelotas, Rio Grande do Sul State, Brazil, 2010.
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Women (n = 487) Men (n = 238) p-value * n % (95%CI) n % (95%CI) Note: Confi dence intervals were measured considering the effect from the sample design. activity is a healthy practice may have induced some individuals to choose this answer. We can therefore assume that physical activity is less common than reported and that the data overestimates prevalence 33 . Lifestyle modifications are essential and are universally recommended in the treatment of overweight individuals 34, 35 . The study found that less than 30% of overweight individuals and more than 40% of obese people reported a weight-loss attempt in the last year. Although weight-loss strategies are more prevalent in these subgroups than among groups with appropriate weight, the combination of healthy practices was the exception and was reported by less than 15% of these individuals. Although obesity may limit physical activity and the frequency of combined health practices, it seems that even those individuals who most need to lose weight tend to opt for inadequate strategies whose use is based on low levels of scientific evidence.
Gender differences were found with respect to weight-loss strategy. As reported by other studies 13, 14, 36 , weight-loss attempts and consumption of substances for diet and weight-loss were greater in women. In contrast to Serdula et al. 13 , that reported equal use of physical activity by men and women as a weight-loss strategy, in our study men used physical activity more often to lose weight.
Regarding the consumption of substances for weight-loss, the observed prevalence differed from findings of other population studies. It should be noted that the prevalence of obesity and the variety of cultural characteristics between different populations may significantly influence this practice and no comparable Brazilian studies were identified on this subject. However, international publications show that use of substances for weight-loss varies between 4%, in the NHIS study of 1998 14 , and 33.9%, reported in a study undertaken by Pilliteri et al. 26 which had a 19% response rate. Another study in the US with high refusal rates 25 found a prevalence of 8.7% for the use of non-prescribed substances during the preceding year.
Teas were the most common weight-loss substances consumed in our sample, among both men and women. Nonetheless, few publications evaluate the use of these substances at the population level. Blank et al. 23 and a Malaysian study carried out by Konget al. 24 , showed that approximately 10% of adults used some herbal product for weight loss. Also, the National Physical Activity and Weight-loss Survey in 2002 25 , found a higher than 15% prevalence rate.
It is interesting to note that when we evaluated herbal supplements, there were no usage indications for the treatment of excess weight and no scientific evidence that these methods are effective 17, 37, 38 . Indeed, several publications suggest potentially harmful effects of these substances, especially gastrointestinal and psychological disorders and hepatic lesions 39, 40 .
In accordance with other studies 23, 35, 41 , we found an association between use of substances for weight-loss and being female and overweight. The consistency of these findings reinforces the idea that both characteristics are undeniably associated with use of weight-loss substances and are the strongest predictors of this behavior.
In relation to age, there was an increased likelihood of use of substances for weight-loss in people younger than 60 years of age, regardless of sex. This finding is similar to that observed by Kruger et al. 14 . However, other publications found an association only in younger age groups 36, 42 .
Skin color and marital status were not associated with use of substances or weight-loss practices. Although some US publications 26, 41 report non-white skin color as a risk factor, it is likely that this finding is associated with the specific cultural characteristics of the population. In Brazil, skin color is not associated with weight-loss practices due to higher levels of cultural miscegenation and an increased diffusion of concern over body shape.
An inverse association with tobacco use was also identified in other studies 13 , with evidence of increased risk of weight gain associated with tobacco cessation 43 . This finding may reflect the belief that smoking could work as a weight control strategy 44 and demonstrates the emphasis on the aesthetic aspects of weight loss, irrespective of the health implications. Furthermore, the lower prevalence of weight-loss attempts in obese smokers than in obese nonsmokers (44.1% vs. 27.7%) could be an indication of worse general health-care associated with smoking, as has been demonstrated in other studies 45 .
Self-perceived excess weight was a factor independently associated with use of substances for weight loss. No publication regarding this specific association was identified, but studies with adolescents have found increased risk of weight-loss practices 46, 47 and unhealthy weightloss strategies 48, 49 associated with self-perception of excess weight.
Our study has certain limitations. The crosssectional design hampers the evaluation of causality for some associations. Prevalence of 5.4% for substance use in the subgroup with normal BMI could reflect the effectiveness of the treatment, where previously obese individuals may have normalized their weight due to the use of the reported substance. This possibility is unlikely however, since the vast majority of substances for weight-loss do not show substantial ability to reduce body weight and therefore normalize the BMI of an obese person.
The causal association with physical activity may also be biased due to reverse causality. However, no evidence was found for this, since the prevalence of physical activity and reports of physical activity were similar between users and non-users of substances for weight-loss. The most relevant finding was the high prevalence (> 75%) of sedentary behavior among users of weight-loss supplements.
One of the strong points of this study is that the response rate is the highest among the identified publications with similar objectives 13, 14, 23, 25, 26 . The greater frequency of men among losses may lead to an overestimate of the frequency of weight-loss strategies and use of substances. However, this does not appear to have influenced the estimates of association, and effect modification associated with gender was not found.
Our findings reinforce the idea that, although weight-loss attempts and use of substances for weight-loss are common practices, these strategies are not used by the majority of individuals that need to lose weight. The fact that most individuals who attempt to lose weight do not adhere to recommended practices, may reflect the aesthetic emphasis of weight-loss strategies. In addition, the high usage of unproven substances with potentially adverse effects reveals the need for greater control of teas, phytotherapies and dietary supplement sales, and highlights the importance of awareness raising actions concerning the lack of efficacy and risk of these methods.
Finally, the findings show that the issue of "weight loss" is extremely prominent and important in our society, and there is a public health need to spread clear information about the risks associated with certain weight-loss practices and emphasize the necessity to create public policies to promote lifestyle modification and the regulation of substances with unproven efficacy and safety. Contributors E. C. Machado participated in all stages of the study, including conception and design, acquisition, analysis and interpretation of data and drafting this article. M. F. Silveira and V. M. F. Silveira participated in the conception and design of the study, data interpretation and critical revision of this article.
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